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CERES/ARM Validation Experiment 
(CAVE)

A Web Based Tool for Radiation Transfer 
and 

Display of CERES Data Product Validation
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Fundamental tasks:
- Calculate flux profiles beneath CERES footprints 

(anywhere on the globe.)
- Calculate flux profile in CERES grid boxes, globally, hourly.
- Validate results at Top Of Atmosphere (TOA) and Surface.

Globally define atmosphere, aerosol, surface, and cloud properties.

CERES Surface and Atmospheric 
Radiation Budget (SARB)
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http://www-cave.larc.nasa.gov/cave/
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Validation – Plots & Statistics
Detailed statistics for each surface 
site and groups of sites.

Time series of observations, biases, 
and cloud & aerosol forcings.
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http://www-cave.larc.nasa.gov/cave/

Access Surface Observations & SARB 
Results
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Available Surface Observations
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Available CERES CRS Values
For footprints < 25km from surface site

Includes CERES observations
& Cloud Properties

Calculated Fluxes at 
5 atmospheric levels.

Other … such as forcings.
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http://www-cave.larc.nasa.gov/cave/

Access SYN Results
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Monthly Mean Maps (Subset of AVG)

ASCII version of map can be downloaded
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Radiation Transfer Models On-Line

http://www-cave.larc.nasa.gov/cave/
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Fu/Liou/Charlock/Kato/Kratz/Rose 
(FLCKKR) 

http://www-cave.larc.nasa.gov/cgi-bin/rose/flp20050 3/flp200503.cgi

Radiation Transfer Model

Delta 2-stream
Correlated K with 15SW &12 LW bands 
Up to 36 levels, 2 near surface levels
Floating cloud boundaries (no overlap, maximum of 2 l evels)

Inputs
Atmosphere: GEOS4(GMAO)Reanalysis(1Deg)
Ozone: NCEP (SBUV/2)
Aerosols: MODIS & MATCH (AOT) MATCH (type, height)

OPAC & Lacis (SSA, g)
Surface properties

αααα(νννν) – scene, αααα Broadband (clear – CERES, cloudy – History)
Skin T (clear – MODIS, cloudy – GEOS4) 
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FLCKKR On-Line 
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FLCKKR On-Line Output 
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Coupled Ocean Atmosphere 
Radiation Transfer (COART)

http://www-cave.larc.nasa.gov/jin/rtset.html

Developed from Coupled DIScrete Ordinate Radiative
Transfer (CDISORT Jin & Stamnes 1994)

Modified to include ocean surface roughness (Jin 20 06)

Ocean treated as additional "atmospheric layers" bu t with
significantly different optical properties
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COART On-Line Input 

Flux or Radiance, spectral range, angular informati on
Preselected Satellite Channels

METEO
AVHRR1 NOAA8
AVHRR2 NOAA8
AVHRR1 NOAA9
AVHRR2 NOAA9
AVHRR1 NOAA10
AVHRR2 NOAA10
AVHRR1 NOAA11
AVHRR2 NOAA11

AVHRR3
MISR Ch1 Blue

MISR Ch2 Green
MISR Ch3 Red
MISR Ch4 NIR

MODIS Ch1 . . . Ch7
GOES 8 . . . 13 Ch1

MTSAT Ch1
MSG  0.6 
MSG  0.8
MSG  1.6
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COART On-Line InputAtmosphere/Aerosol specifics

Ocean specifics
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����TOA Anisotropic Reflectance Factor

Broadband

531nm

856nm

Wind 3m/s          Wind 6m/s          Wind 18m/s          

0.5

2.5

0.18

7.0

Broadband, 531nm & 865nm  Varying Surface Wind Spee d



Earth Radiation Budget Workshop – Septembre 13-16, 2010, Ecole Normale Supérieure, Paris, France 

Ocean Anisotropic Reflectance Factor
(all at 531nm)

1cm
(0.001 – 200.0)

10m
(0.03 – 120.0)

100m
(0.03 – 7.0)

Wind 3m/s          Wind 6m/s          Wind 18m/s          

Depth Below Surface
(Color Bar Range)
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COART Ocean Albedo Parameterization

• COART model can only be run on-line
• Can download a parameterized version that produces 

water spectral albedo.
• Input parameters are:

- solar zenith angle 
- wind speed
- aerosol/cloud optical depth
- ocean chlorophyll concentration

http://www-cave.larc.nasa.gov/jin/gtocnlut.html
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COART Ocean Albedo from LUT Table
Pristine sky          Cloud tau=5

Aerosol tau=1 Cloud tau=20



Earth Radiation Budget Workshop – Septembre 13-16, 2010, Ecole Normale Supérieure, Paris, France 

COART Validated at Offshore Platform
Model compared to MFRSR
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http://www-cave.larc.nasa.gov/cave/


